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(54) SPATIAL LIGHT MODULATION ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to set 
the driving circuit, etc., of a shutter on a substrate 
without degrading the numerical aperture by providing 
the element with the shutter for controlling the passage 
and non-passage of the light which is made incident on 
through-holes and is condensed by a lens. 
SOLUTION: The paralleled light is made incident on the 
microscopes 101 from a light source side and the 
incident light is made into parallel beams reduced in spot 
diameter by the microlenses 101 . The apertures of the 
through- holes 103 of a substrate 104 are irradiate with 
these beams. The beams are so controlled as to pass or 
not pass the through-holes 103 by opening and closing 
the light shielding plates 105a of the shutter 105 of a flap 
type. In the close state, the shutter 105 is held closed and 
the apertures of the through-holes 103 of the substrate 
104 are held closed by two sheets of the light shielding 
plates 105a to prohibit the beams from passing the 
through-holes 103. In the open state, electrostatic 
attraction force acts between the light shielding plates 105a and the walls 106 of the through- 
holes 103 when a potential difference is applied between both by a power source, by which the 
light shielding plates 105a are attracted to the walls 106 of the through-holes 103 and the beams 
are passed through the through-holes 103. 
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nfe-3t*I»l 0 3 ©Sffi ik 

[o o 7 3] sfc. joi^JiafcaaffliB**"** 

toivr*. H10CjSn5l:3*©S'+5'* 1 0 5 
*t#Jtaai03CA«1-*-i:CJ:t). ROB©* 20 

*o o 7 4] ek, jdsojeascwiffiw**"*^ 

[0 0 7 5] [jm©»»4] «»bfc»l*OTi2ffl 

a if©*BA 5 ffl*-C-fe 3 d h^tf 5. 7 n > * ©3d— 
»®ei*©&£«4EgM©2f|tc£J:t0J1-3fc#>, H 
p,^2>#«?l** J ^<» iSv^iraK*EPlJnbfc^i:2E 

*y->±fc|g«^ftfcBlfc*©WK** to * fcft ' 7 40 

bfc^o-c 3 o vms.&Tommm&k-rztztibwt, 

fSI^ ©-jS* 1 3 0 0mmfcU:©*£&*>©^&^ L £ 
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[0 0 7 6] »m©JBJB4 0ffilH**W*^ 

14, WP*ftTtf*-i:fc<. ^7^S®->^ 



0-3fc i b©"Cfc?>o 
[0 0 7 7] 01 8~0 2 0(4, «fc©Jfcl§4 

0, 01 9(4121 8 (a) ©»C-C 
0,020(4018 (a) ©»D-D* tcSttSKfflll 

^ i ~ 3 (D^m%^mm^tm-(Dm^^^^ 

[0078] 0 1 8 ~0 2 0 C^-f^lffl^^^ *4, 
«jL, froJtJWL 1 0 3 ©(*)£&©§ 4 0 1 1 0 4 

cwumw/ww fctre* d , ->t^io5 ©«#; 

i!05 a(4JWL 1 0 3©WPfW>-fflt:Mtf6nfc 
|.-3,sWt-l 0 5b(c4.!3S«l 0 4MBCJM** 

[0 0 7 9] coj^fc******^!"***** 61 
iS^X, Mil?L10 3rtgP©S4 0 1i:JI*«10 5a 

fc©IBfc«R4 0 2(c4Dffi«)®ffi* s Ma^ni.o Sit 
?L 1 0 3 *1S5©S 4 0 1 10 5a fc©IBC«E 

5 a(4S4 0 ldRj&SftTS'*?* 1 0 bftmftMt 
[0 0 8 0] fltfcCffilHJfclMI** K^^ 14 ' » 

* #H© S © * * v * A »©* fc ® * 

tt9 0***ofc. «S©»»4©a»BB*MW : f©» 
M»?L 1 0 3 F*]SI5©e 4 0 1 tt8r£©fcK"*«** b 
■t»**ftTV%4. CCf, 14 0 l©«#WiM5* 
-CfeSi:-ri» 0 S4 0 l ©«««*** 9 0 *•«***© 
i: 4 5 urea * * © £ c» b-c pi * w» b fc 

«£, 4 5K©4>©©*tt9 0K©*©Ctt^T«l4<S 
©nisi****^* 5 ***- *©**• ^~^ 3> 

,<-i o 5b©fcun©M*£i!<*4tet;:ir2)^* s -? 
**. -ffcfet), b-i/awt-iosbcwiw 
«bl^S, *©*«** l/4fct4dfci«S««» 4 
ot, i/r^ 1 0 5*'-h8HbT!*. *oTSB««i 

[0 0 8 1] **5, B18~H2 0CttHwW^ 

<D}ga4£*ftffiH*SM*?*B 14-016 
©»«3) l^t^Mtlg?^^^ 1 '^^^ 

[0 0 8 2] *fc, SOB©»»4©a»B**«**«=« 
VnT%, H10C«+J:^C3*©3'*5'*10 5*-- 

0 5 ***,*ftfc»*"*" 46©*©<W»*^-5 - t * sr ' 
|5o CtV(C4t3, -«t©^^3I^C«tt), 771/ 
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[0 0 8 3] immmm 5 ] nmvxm 4 x- mi b & 

SiibTii:?**. 7k, ^)V7)va-)V(Dm^ 

m*=- * * v > h t vxm ^x */ u =i * > ^ 

TSF. , CC1, , l«ti^Ufe«tiORIE 
(Reactive Ion Eching) tit)^ 

irh&&3. ;«>ft», s/***io5©K»tt-$»iini 

[0 0 8 4] ^^-T-, Has<D^5g>^gj£ggg^ * 



[0 0 8 5] nm<D&M 5 ©ffl|«*S£«* : Ft*''^ 

(±, stsi o 4 i:bT^ , j3>^©*^as^ffl<'' 1 . 

1 0 4 fcJfc/*£ft5H»?L 10 3, «pt««©ov» 
feS5 0 lStffSWKLl 0 3&££1 o 4©*SHffl 

10 © (1 0 0) fflOxy^-U-btt (1 1 0) B©**l© 
t*> 1 5fg, ^16tt6 0 OigflST-fe^o 
[0 0 8 6] 

iai] 



® 



® 



® 



® 



V'J ^(Si) 



GaAfl 



KOH 



NaOH 



(Ethylene diamine Pytoca theehol twatert) 



TMAH 

(Tetramethyl Ammonium Hvdromri de^CHahNOH) 



HiiSOi+HiOrrifeO 



7 y<K*SB(*ig«(HF> 



©ffl^-&fc>-tf£^bT:o3o ) 
[0 0 8 7] 3Mg|i5/'j3>©S#i4xs/^>^£*JJ3 
b-C^BB**«*^*^^fc«*BI2 1-12 3tC7js 
■To 0 2 1-0 2 3tt, *fc©JBtt5fc«4a»IBJte«il 

**©*ja**r*ij*Bi-c*t>. H2itt¥iBia, 02 

2 {±0 2 l©SgE-E' C43»*»iaia, 0 2 3(±02 
2©^F-F' t*WSWfffl0t-feSo 0 2 1-023 

ij3V«R*fflV>, C©#^ffi^'J3>»*J± (10 
0 ) H©B?jCi£# *> , (110) «lfc¥^*Sjl?L 1 
0 3 ©JSt: b — ^>3>^-l 0 5 b#Mg$c£nTV>£o 
[0 0 8 8] ilicfN'r<to^5'^+> MCfcDSMS 

<, n^i5»^->^t:-HtJ;D««UfcrtS5 0 1 

**-rsm3i?Li o asMts^^ti, nw&ft© 
[0 0 8 9]**, ftm/mm 5 ©ffliB^iEiW^t* 

Vv-Ct., 01 0C«ttiC3*©i't»* 10 5*- 

o 5f^n^n{c^js-r?>e©) l 6©»*froc^* s T- 

[0 0 9 0] [SOt©J&»6] 02 4~0 2 6 C^f* 
1 0 5 a*@<E**3#«3l**3&*&*fc tt,;: 



(±, Xa^fil 0 5 aOEHEf'&fcfcSWCWkHaft 
10 3C16 0 1 *s<«f4bT^nti+^t*S)2>o bfc# 
oT, Sftffil 0 5 a©0tsttt:ifiS-rSMJl?Ll 0 3 

©ig6 o 2<Dmn&^x$>*) , zMfift&-?ztm& 
tzmm.li i o 3 ^©ihib**** < * o , £M3te*«* 

?ia®A s &£o 

30 [oo9iH-t, mmvum e <D^%^mm^ 

[0092] 027-0 29 l±ftS6©J&lg 6 
*£H**©*«**-r*J*Brc* D , 0 2 7 (±¥S 
0, H2 8ttH2 7©»I-I* t*»5»fiBBI, 02 

9l±0 2 7©*SJ-J' tiilt*BfS0-e*2>. 
^JE©^«6©^BaJte^ii^t*3V>t, ^«g©JfJffil 

[0 0 9 3] SSfi©Jf^ 6 Cft«£HX£HX?C£^ 
40 Ttt, a^l0 4i:bTm^'> , J3>a« : &fflV^^ 

4. #*sas''j3v«Rio4tt, (no) i©ss 

(a*J#^, <1 ><-l 0> «t¥fTfcb— >a>^ 

- 1 o 5 b#iswe>n, c©h->3>^-io5bc 

»3t«l 0 5 aLtm^tit^^o 
[0 0 9 4] nm<DWBG C«**IB3ll6*il*?C*V^ 
Tl±, f ^ 1 0 5©^^ 1 0 5 ai:Mil?Ll 0 3 
©36 0 31*3 5. 2 6S©^a*^^t*B^btV> 
2>o Ifctfot, (10 0) ffi©jB£{ft<D#ISB5' 'J 3 
>*ttofc»-&©*«ftJS (5 4. 7 4S) J:0t>ftflE 
50 * s 'J^^V^fc«), raD«EftBJlnbfca^, ^«?l** s 2 
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*><b2. 5<gHK*£<fti>o <fcot, ,tOffi^«S 
( (1 0 0) ffl©i§1§r©0. 6(g8K) 

1 0 SZWlWltZZtifi-CtZo 

[0 0 9 5] <1 ^-1 2> tti: <1 

1 >\-2) i«£¥*TftS©H®?l 1 0 3©M6 0 4tt 

Sttl 0 4«@lC»b-Cifi^^*So bfc^o-C, H13 

0 t7fs-rJ;-5^>*** i o SftTU-ftft&^Si:. 

@3 lfcSVf (10 0) BiftJBVVfcii**!)*^*** 

1 0 5©IHHI*»<-r*£i:* , '***« <to-c, f-v* 

* 1 0 5©&«ft±lf£-£* s ^6fe s! >' 10 

[0096] ft*, safio^sieofflMjteSW*^^* 

Wtfc, Ell 0C^-f«fc-5£3*fc©->vy* 1 0 5 ft- 
0 5-C**i J PftC»J6"r4ftO*«>MW*tT^ ;ik * |, " e 

[0 0 9 7] [*MS©»» 7 ] El 1 \zmirmM<09&m 1 
®gH3feftMR?C£^Tt*, ->t^l0 5 WW* 6 

tir^sMRi 04±cv-f *du>x»«i 02ftta 

,^10 5i;V-f^DV>Xl 0 lft2&7GlftU:7W 

1/>X1 0 lftKg-TSV^nUVXStRl 0 2©B 
iCMU, ?^^DUVX10 1#£»5®8i©ffl^ J 
US < -T 4 i&S*** * o C ©fc»CttH)&©v -Y f a 1/ > 
XI 0 l«Eif7^1«±C^=*itttBl, BP*>»® 

So Ifetfot, v^al/>Xl 0 1 ©ffiBK'&fc)* 
t:»>-v>y^ 1 0 sfenxA^kiiBS-rs^S^So 
«il?Ll 0 3Co^T*, ^=*/»ttCEil/fe 
i:£©KiI?U 0 3P1±©^IS* S 'J^ <ftS<t^CWo 

*K-e*K i o 4 fftcies-r?)^* 5 ^^^*^ 

?£ft/h£<-rs 5. iO*^C^>ou> 
XI 0 l l 0 5HftK^-f Sci:t;J;0 , £ 

s*ft*s<-e*. v^Di/>xifl l***?* i 
o 5 \zn ut g*£ nsttftgft® < Bte-r * - * 

& o 

[0 0 9 8] HJS©^ffi7T-(i, >n=.*/»«C 

£^ft^l3fg^ftiaSUfcii£©«/&ftB&0£1-3o ft 

m 1 ~ 6 •cBiWLfcasHI***!*^*: 
[0 0 9 9] V-f ^DUVXl 0 It*, 1 
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XI 0 lft&Kl 0 4H±C«fc®JSfti«< btKM-r 
Sc:i:fcJ;S, I0 5±fci*& 

tSC^tftlSo RiCDV^DP>X10 lftft^ 
§E««-r*fe»CH:ia3 2t:*1-J:^fc^=*AttK:* 
^ftttft«fte>ft^o H3 2Cwt7'f ^oi/ 

>X1 0 lCElt^rtifti't^ l 0 5%*«1 0 
4±lc3£'<-£>'.&5* s &3° 

[0 10 0] kCitf, «*.«H3 3fc«*J:$C#* 
Hr> 'j 3 >3HR© (10 0) Sftffiffl Ufcf + * * 1 0 
5SM^AA«Ci^i^. -^'^10 5©T£© 

i o 3©^«* s * s *^t-^2)^ i *> 1 ° 

3©ftA s 7 ; s' KX^— XfcftSo — 13 4t37r:-r«fc 
a CWSSf 'J =i >»£© ( 1 1 0 ) Ufc* + 

-^105^*A)KI^Si:, Mii5L10 3©ff$ 
tftfeft^T-feSfctolCT^ KX^-X*««D, do 

o) ffl©a^.tt>*i««a^^*^s-^* s " c ^ 2 "' <£ 

s, axbftfiWra^fctfTJS*. (ioo) 
) ffl©«-&i:PlC^St? (1 1 0) Hoi/*** 1 0 5ft 

tt*©x#v bgft*f*<-r?>c^* 5 x£, v^du 
>xi o lcoBMhfcjfcWftiSfc**^*" 11 **" 

[0 1 0 1] ft*, Jdg©»»7 0aM**W*FCfc 
ivtfc, HI 0C^-r«t-5K3tSc©S'+s'* 1 0 5ft- 
aCU, ^*fJ*B3©<fcdtcSftS^fi*5.RGB©^ 

so ^. c*ifc.fcD, -tt©M««W?CA«), 7;v 

* 9 -*5%#H*S:a9fir ft*** * - ^ 

(H3 5) o 

[0102] mmomm 8 ] ±j6bfc«t©«* i * 

* 1 0 5©HSt±#«t/J>^^fc«>, 

{c<t?>»>^^^ i o 5©isAftft<t-fc«), mm\±&m 

40 o»±T;vrf>, ^'J^A, ss*«o^iStt*xft*«c 

W • iciSLftiftJ; *&UXXMXW**m.mWB>T 

[0 1 0 3] *CTf, JOt©»«8C«*aSWl3ft«il* 

§ft^«fc-5KL, A^^WtStg* s ffiTbft^<fc9t:b 
fc*,©T-$>So 

[0104] 5bK6<ojk» 8 fcws^matesewjR^tt. v 

50 -f?DU> XSfc i: > + f * i: ©F^© 
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■v»y**titg<*-&54>©"efc*° KTFfc. c©J;5&<fi 
»V (*3^SS^J) ©»-CiMB!CBWJ*"*o ft 

n~7 -cam Ltz^m^mm^tm-ommzim 

[0 10 5] (JBlSUfiW) H3 6tt, £«©»»8fc: 

fcSo #7Xg«i2 0 l±t**^'J3>««2 0 2 10 
14, ?^Dl/>Xi610 2iV^-^^8 0 1 
Cfc^lb^tvt^So V'f £ciU>XStSU 0 2tii 
0 lBCI*y-l«71/-i»8 0 2#ffA£ft 

2 0 2±©IHSS (IB«*f) i:*«fc*«*lWfc:»ttb 

[0 10 6] 3/U3V«R2 0 2<«Jjh*il."C^*1W 
(§*it««) 8 0 414, 

5 CDXftCtt btftttotttt-c «fc 4ttiftiH6fr*^fc 

46, «*l*±bfc^»'& 8 ©*H**ffl^* 

[0107] sc, »isat«oaB*Mi*^ tt ' 

10 2»tFif^aMR2 0 1i:y^-#9^8 0 li: 

[0108] (fg250i«) H3 7HC, «K©»»8K 
flU^BftfEWR^©* 2^ffli^J©«B£*^1"«fi£l2-C 

XI 0 1©N. A. (numerical apert 
ure: Haft) < bfco bfetfot ,^^d 

1/ >X»K 1 0 2 i: 'J => 2 0 2 BB©ffi«*'hS 

[0109]7^Dl/ >Xg« 1 0 2J: , > I J3 >S1K 
2 0 2IHC14, «*4«-3fc«)©*>-^»i:iH*IB©BE 

■9-8 0 5* s »»e)*i'C^*o *bt, »>'J3>»«2 0 
2SS©-Sfli:^"f ^Db>XlSl 0 2fci/-;i'»l 
0 5£.fc!>, 8±««8 0 4i>Mffjj££*i-CV> 
So £fc> *>rO^^ + 80 3fc^'J3>»«2 
0 2 ©i* Itfttt 8 0 4 *ffl««tt , H it** 8 0 6 K <fc 0 

[oiio] m2mmm\zi5^xi)^mmmtmm 
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0 5©»i&£ttbTM#©tttt£<fc£Sft#®* i fc ufc 
tt, SI?g*tltbftlvl§-& (ftfc©Jt»8 0»*ftH^* 
tht^-C, ftf* 1 0 5©ftfWME*fl-t* 

[0 1111 HC ^SSftflaffiM**"**'*'*' 
1 0 2&tf#7X»K2 0 1 i:->-;Vj6X^— 9-8 0 5 

tf£t*v\ bfc^o-c, iti&fcJSBfc-rssftsift 

©&{b * B5it1" 3 ^ t W % % » 
[0 112] (»3»K0!) 03 8»> WfiO^SC 

fe5o iB3*iMi®ffim3ft«iift?i*> %immm<Dig. 
m,*.mmw?4 >xa« 1 o 2 ®¥i&s* 

Mflfc bT«^^ fife t ©-c* d , * 1 

*ni/>X*«l 0 2©¥SftiB*^«fc1"*^i:tt* 
2^JE^Jtfe®ffl1-2.-^* s *^^*<' St. 3S351SS0J 
Cfll4fflB*Mi**tt. SiBt^'f folx>Xl 0 1 
©HOtfJ&SSft-CV^v-f *DU>XS«1 02K* 

[0 113] w, *l»t« 3 

^icfflv^6nto*v;uy*7X8 0 itcii, g«5i^ 
^^mk<Dm±miSM^.^^^ 7 5 8 3, b**»w 

f (f) SfflLS-0110, LS-0 80 3, *-x 

so >x-f yy-rx «*) Sfflxs-i 1 7 5, 

(ft) lfflKC-4 0 2fSfflVMii:ti) s f§*o 
$ fc , m 2 *S£#J©i*it« 8 0 6 IC lix* * ft 

[0 1 1 4] St, *^Ml©J&JB8K«4ffilBI3te*il* 
xjjott, Hi 0t:^tJ;oC3S©->v^ 1 0 5 

[0115] CUSfi©^® 9 ] ±Jfi bfc«lto^« 1 if 
b 7 ©ffiiaJteiEW*^ ■ tf^&KiiJL 10 3t: 
7^dv>X10 1-C-X^«y hgSttofc¥fr3te*A 
tifcV^. v^d^XSSI 0 2©J¥*4ti<1- 
S^SO^So 03 9C*f<fc-5lC, 3t©fii]©v^^D 

U>X1 0 1 J;DlRft£ftfc-g|5©# (a> 

1 0 5flKDV-f*nu>Xl 0 ltAW-r^i: 
jp^iibtSilM 0 3CXl*$tiSo 
50 -f^Dl/>xa«10 2©*»W^. 
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(b) tt*fr*i:ttfte>f. SSIt^^o^Xl 
0 lfcXS**n*-i:C**» bfctfoT, * (b) tt 

[0116] cffl^e (b) i^ts^fci^-sc-tifc 
t>%, xiiov-ffDvyxio i ***** i o 5 

«©v-f ^DUVXl 0 1 2; CDgggttfJK * 
[0117] -5, V-f £Db>X«tfcl 0 2£iS< b 

f-^^SI^t^fiiSC^flS 8 -eU£HJ3 bfe*Jfc**« 
bfcii£, ?^oU >X*R 1 0 2 ©MtttfHS^fctt 
CV-f^nU>XIHR10 2tf*»b-tL*V>, ft^tt 

?tt, *»©»» s -cmm bfcffiiB^saB*^ c**® 
i^^Di/>xiisi o 2*jn^fc*&-e*^t 

t», &*W^W*«#iSSfcv^3K:bfc4»©"e* 

*o us] WSO»«9C«*^"**" 
*ub>X®Kl0 2±©2»IB*l*itb, aMMB©* 

T, £©^©J&»9fc«*£IB»*»*^®*#* 

(tB i mam) . (* 2 (« 3 giro) c 

[0 12 0] (JBl^ffliW H4 0tt, *MS©««9C 

f ,not, ^»9 0 i*Ktt4£i:fc.fc4i!*aK® 
6T<tHvOa^>X«l 0 2 3 

*«**-e tt , nrnvrnm a ©m 1 *sm« (036)© 
§*jt«*8 0 4 (»is±*«i:-r*) ±c*za±« 
$9 0 2*mirzmi&£*^-c^z° min 
nmnamMiem**** #7x&g£9 0 3±k«£© 

^IB 8 ©SIB******** b, v>r * a b >X»S 
1 0 2±fci6**9 0 IZmWtZt&K, &tt9 0 1£ 

Hvx-b®.* 0 3 fcftv;w^-*5^9 0 4-e«^bt 

HMtbfc*®***. bfctfoT, »2Stlt**9 0 2 
tt, ff«9 0 1. ^7^M9 0 3MVJ^-«^ 

[0 12 1] »l»Jt«l«8 0 4tt, Uifibfc*^C* 
&tt!Bfc*v*Ttt, 1 0 5©a«ttfc»b"C«<* 
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[0 12 2] *2»lt*89 0 2tt, »l»Jt« 

«8 0 4 i:*2»Jh««9 0 2©^<»J, Wft*WI©ffi* 
©*|B©E*k*o-CV^*. HCSBl8lt*«8 0 4C 

c t»)^ij3>S«2 0 2* s «SI$nt^Sfc», S§2i* 

jk««9 0 2 6«ftt«fttta«t*'"f*A 1 ^' * 
lttltW*8 0 4 fcH«ft^tt*X (SIR, 7*3 
y, ^U>>A*) tf»*b^. « 2 Sit** 9 0 2&S 
ttSCfctCtt), !«£©^«l8©it^J;9fc^*nb 

.f?Dl/>XiS10 2t*<bfc)Ht*^fe. ffi 

[0123] (« 2ias«) 04 1 tt, nm(Dnm9 c 
«4ffiB*s«* : F©iB2sais«©*riiftwr«jaia-« 

sB2«w«©^n**** ; Ptt. ^ si20 

1 CJB 1 SUMWCBMB bfe#^ 9 0 3 (CAM** 
[0124] (*3«S«) 04 2tt, «IS©»«9C 

0 mz&tm (037) ©a»ia**w* : F*ffl''^*®" e 

£ab>Xl 0 1©N. A. (numerical a 
perture : HDft) **S<bfcfc«>, 
V >X«« 1 0 2 k * >J => >«® 202 «©e«*'h* 
<, b^WKA^^^***^**"***' 
C©!B3««©ffiB**«**l ;: * , ' vc *' SB HUMS 
«©fflB#iM**fcl»l««>»**** c § *° 
[0 12 5]**, *fafc©»«9C«6ffl«*«W 

40 *-$&Cb, «£*a«3©i^C**4^K*'€»R GB 
©=SeK^«lbfc**X«1-4-fcC*5. *5^*» 

^ 1 0 5 t^f n?ni:»i6t " k 
7 ;u* 7 Ritg^JS^M^ -tarn * 
[0126] [xiKo&a 1 0 3 mm<omm 1 & 9 © 

fflB*«IWR ; FC*^"C. ->^-v^ 1 0 5*BB*^M© 

MgB©gi:©F^©«ei^^i^*^ s ^® 5l:t '* ffl, ''" c 
>>^^^ 1 0 5£lUi?Ll 0 3F*3gi5©et3fi^tt, S/ + 
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y# 1 0 5fcHMKJBCl-4. Z.<Dk*<Dis+v* 1 0 5 
<0«*JBKtt, 1 0 5£M£-5i:T£S£«3l;fo 

i o 5g#©s«©«i4;'3^i''- i ' /3Wt-1 0 5 

9 1 0 5 1"4fc»Kt±#«§l**3fi< "f 

s, D8iiii]«Eft*<l"*ttt&^o 

[0127] hu^tfi't'V^ 105 £H#>£>WWSt 
R*fcSCtt»«5l*B:lMPl*. J"*** 1 0 5*»R 

^©^tSlib-^a^- 1 0 5b©^ 
WCTtttttS'-*' '^10 5 CiJgi: 

(^***3ft<) IB/Tra £&^o 

5, H^e.RHt^Sfc§©3$S©** s Ji^o c©ci:»± 

[0128] oc«»fflM*«n 
is v > t * *»ftJ6«3ME-C * #IK J; -5 £ l *> 

©T'feiio 

[0 12 9] -r*t>*. Hi(S©J&«l 0C«4fflB** 
■JR?i*. fUfc©JB*S 1 9 C«iS»HJW««?C 

* * # t c * Ji ^ nm^ © «ff * w*a l t f -v * * * $ 

a**S*©T!»5- WT, C©a»B**il* : F©«« 

^ (m i fgjsw , (in 2 a* 3 mmm) 

[0 13 0] H4 3tt, SOtOJ&JBl 0 

* 1 0 5 ©#«*©*#* 1 0 5 aCttWtt® h-i/ 
aWt-10 5bft^UT«EVs*9«in*tt. S^Ua 
>3S*2 0 2&^bt«®5Ll 0 3rtSS©Stl*^'f7' 

^mflEVbtf^ti-^nwin^ntv^o v-f*n 

U >X*K 1 0 2 ©^> + >v * 1 0 5 «©«Bt:ttHl»* 
CMbTSHSt-, <p^««tt©^#SBI 1 0 0 ltfifc 

»&n, c©aw*«Ki o o lciitEvttfwo? 

tl^o 1 0 0 KDUnthXtt, IntSn 

to<D<t-Bi®~e$>zn:om (tt*«jfc*©i:i/tsn 

I TBI (In 2 0 3 ) ^SnOa WSffl^i^fctf^* 

-So 

[0 13 1] W±®«di*ll*fca»IB**il* : FO»fl s 

sbmm-s. H4 4tt»i«sfi«©ffin*««* : f©» 
■ft^-f ~>^4^-r^-f * yy^-fr-b-cfet). 04 5 
as i mmm^mn^m^mw^Mm-r^tzisbo 
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©im-efctt-riJiSBWE. vttt»*WE. vb»-« 

©IE©«EVhtaS^^n-C^2.o 
[0 13 2] @4 4©B$g)J®©i:#«±Vs=Vh, Vt 
= 0, Vb = Vht^5feS>, S"V 1 0 SOMftM 

i o 5 atmrnmnm 1001 ©F^tmfitM^fcSo u 

fe^ot , g&R 10 5a £393**91 1001 fc©H 
K#«3l*Ft* 5 $)£, 04 5 (a) IC^-rJ;^^^^ 
y*> 1 0 5«Vf *DU>X««1 0 2©jSBJ!3mig&l 
0 0 1 C5l#Sr*?>3xo-pH)R®t*-3tV^l>o 
[0 13 3] 04 4©B#a©©i:§{±Vs = 0 J 

Vt = 0, Vb = Vht*5fett) 1 aftKl 0 5 atM 
il?Ll 0 SrtSPOSi:©^**^* 1 **' Lfc#o 
T, iS3t«l 0 5afc«a?Ll 0 3rt*©Bfc©IHt:» 
t^Fbif 5 !! (04 5 (b) ) , 0 5 att 

«a?Lrtffi©at:3l8**5>* 1 '*« ^** 5 *>' 5/+** 

[0 13 4] Ht, 04 4©B$£iJ®©£#i±Vs=V 
h, Vt = 0, Vb=Vhtfe5fc«), 0 5a 

0 0 1 £©FiS£S(iM#&2>o bfctfo 
3 T , jftfttt 10 5a h^««HI 1001 fc©Hlfc« < 
#Sei±»Ftlc«t!3 (04 5 (c) ) , ifefctRl 0 5a 

ttaw#«iti o o isfiicais** ■*"**> 

t> , s» * 1 0 5 ttBflRlBfr 6 SBtt«C»ff f 4 . 
[0 1 3 5] 3©J;-5fc, S/+»* 1 0 5#Mtt»*6 
HJtt«fcSffr-r 4»^*»«3t« 10 5a 2:9«««M 1 

o o i t(Dm£&mmti&®<tzisb, h-s/awt-i 

0 5 b©;^©Mt)Aei«»« 1 0 5 a 

g. *m<-r?>z.tt i T-n2>o 
io [0136] (SB 2 mmm) *c , wb©»jb i o c« 

*>^ + -h-e*D, B4 7ttfi2iafc«©«a«*is 

«©ffliB*««*-Ttt. aw*«si o o ltcEpsaf a 
«tevt&«JB«mi:ufct)©t*feD, ^©ffett^i* 

[o i 37] bit, «s2*ss«©a»ia*se«* : F©»fl £ 

40 [0 1 3 8] 04 6©B$£!KDT-B:Vs=Vh, Vt=V 

h, Vb=Vh-C*5fcft. 1 0 5 a fc»Rli»« 
1 0 0 1 RTfM'MIl 1 0 3 rttf©Sfc©IHfc:tt«tt£ 

^^{±04 7 (a) ic^-Tttffi©* *-C-fe4o 

[0139] mz^m<2>x-\tv s = o , vt = o, vb 

= VhT-fcSfctf>, a3te«l 0 5ai:Kii?Ll 0 3 P^gB 

a^mii?Ll 0 3rt«J©Sfc©lfflt:»«SI*F*>4Htt 
» , 1 0 5 al±»ffi?L 1 0 3 *jgP©g£3l 

50 ?,W 0 ZZX, •>vy*10 5ttBBtt*fre.Htt»C 
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Wn1>% (04 7 (b) ) o 

[0 140] B#£!l©-et±Vs=Vh, Vt = 0, Vb = 
V hT-feSfc«), WtW. 10 5a i:3gB£i»gBS 1001 
i:©Bl;:*{lzM#fcSo Wctfot, jftj^Kl 05at 
jSWaiWRl 0 0 1 fctDlBfclMtSiaFttfftS, Kft 
ffil 0 5 aHIiilll 0 0 lC§|g**6ft*o - 
Ct, ->t-^ 1 0 5tti8tt»fr&HttJBC£fT-rs 

(04 7 (c) ) o 

[0 14 1] B$giJ®T-{±Vs = Vh, Vt=Vh, Vb 
= Vhffc£>fc#>, mitfal 0 5 ahS^fllKl 0 0 

i Rvnma i o 3 rt£B©8i:©^fc:tt*{4Ma s & < , 

4 7 (d) £CT-fttJB©££'e&£o 
[0 14 2] Z(D£olz, 1 0 SifitiffiMfrb 

ffltt»fc»ff -T 10 5a hjIBJ^Sfll 1 

0 0 1 £©P^cf*m3l*A s <i!l<fc«>, h-S/aWt— 1 
0 5 b<DJi*(DB*)J3lztt-CMytm.l 0 5 a^tti 
a-^rlctb^, S-t-;* 1 0 5 HMfcii#fT-f3X 

«1 0 5a#3H3MtStl 0 0 1 IZ5I ixfc** 
2«t©jK^«l 0 5a.<Dm<Dffim&* 

% t u *> z ii * & it -r 3 z t a* t- ^ £> o 

[0143] (MS 3 £1K01) , X%©fl21B 1 0 C« 
*£!■#»■*?©* 3 3II*mitirat"*. 04 8fi5§ 

^Vi''*-*— bTf*D, H4 9ttJB3*Mlffil<D^mi3te* 
Slir?©l&f1 s £l&BJ31-*fcto©iBBJ3ElTfe3o ^3^Jte 

«©2ih**ih** it , m 2 $mg0i|g>2M3fexnx? t 
mm, mmmnm 1001 tceuo-r siev t z&mn 
ffii:bfe*©T-feo, *<Dflhtt»i*«s«i©sfiiHiJtean 

[0 1 4 4] eiT, II 3 laiWC&BI*****©!^ 

[0 14 5] 04 8©B#SiJ®T-ttVs=Vh, Vt=V 
h, Vb = Vhtf**fc», 0 5ataBI3|« 

r i o o i Rvmmn i o 3 rt»©si:©iHfcii«ffiS£ 

Ii?^tt04 9 (a) t^fttl^^^T-feSo 

[0146] mzmmo-z&v s = 0, V t = 0 , Vb 

= VhT*fe?)fei6, *X& 1 0 5 afcKSJLl 0 3 F*3SB 

©MtcDp^t.rmtfiHtfifcSo ife^t, ii^si o 5 

ai;HiI?Ll 0 3rt»©afc©Hfc»«5l*Fb#« 

jsxki 0 5 afctmiijii 0 3rta©aic§is** 

£>ft£ 0 ZZH, >s*v* 1 0 5ttH*JB*6H«JBK 
^TtS (04 9 (b) ) o 
[0147] B$2iJ(3>T-t±V s = 0, Vt=Vh, Vb = 

vhtfesfcto, jsx&i 0 5 &h : mmwk \ 0 0 1 

StfXfttR 1 0 5 a^VMil?L 1 0 3 rt»©Sfflp*fc 
»£[S#fc?>o b«>bft#£>, SftJtSl 0 5 alilM 
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1 0 3rt^©M£#micjfitAtegtcfc3fc«>, Mltt&Ll 

0 5 a£gBJl$«Bf|l 0 0 ltC§l^^5»«§l*Ft 
«fc!J»E3te*l 0 5 a£Hii?ll 0 3rt«©*t3l#** 
^flW^I^FbO^^t^o b&tfoT, mitfolO 
5 a(iKS?Ll 0 3F*)gB<DS^?)efn-r, MttffifcSo 

(04 9 (c) ) o 

[0 14 8] B3*J®"Cl4Vs=Vh, Vt = 0, Vb = 

vh"5*ife», *3te«i o 5 a hmmmmm 1 o o 1 

aqS*«Rl 0 0 1 t©F^{c^*5l*Ft XX 
4fi 1 0 5 attiMHMtlltl o o it5is**e>n*. - 

(14 9 (d) ) o 

[0 14 9] B3£iJ©-eliVs=Vh, Vt=Vh, Vb 
= Vh-Cfe5fe«), jffiifetel 0 5 a fcSBj§aMtt& 1 0 0 

1 RVnmil 1 0 3 rtaJOSfcOMfcttWflHIittS < , 

4 9 (e) t *-*-«»© **-c*s« 

[0 15 0] C©<fc-5t, S/+ 1 0 5#B?MWia>e> 
HttJBC£*fT 10 5a 2:»qn*«R 1 

0 0 1 fc©Bt:»«ai**Hi<fe«>, >a>n-l 
0 5 b©;i*©M!) 1 0 5 atf^BtS 

WrSttt^X, 1 0 5^n^&WKS9fT'r% 

3t« i o 5 a.tmmmmmi o o 1 tcei§**e»ixfe* 

SCftfcaofc®. 2«(©M«1 0 5 a©H©R*m# 

r 5 i: v > a c i: * Witt" * - ^ ** "« * & ° 
[ 0 1 5 1 ] ft*, fB 1 3 WS«©2SIB** 

i«?i:i5w, &wE©vhkofcSE», int>mEEei 

tt^ ftt bT t> taii Ufc»f^fe*** C i: tfWCifc 

[0 1 5 2] *fc, *Sa6©JK»l Ofc«428IB3tea£Ji 
JH-?*sv^*, 01 OfcjjVT J;5C3«©«>+ 1 0 
5*-ffltb, ^tt«3©<t^tMft?>^l«5!) i 5)RG 
B©=JH6C^-»bfc**AW-r«ci:fcJ;D, &»>^ 

i o s-e-tix^ntwis-rificjtecsiiBftff-ic 
i:*ST-^So cfttiD, -«c©«SIB3te*»* : FC«fc») 

ZtfrX'ZZc 

[0153] [HSfiOJK^ 1 1 ] ±3* bfclUK©»JB 1 
0©$gB.m;:;fc^T{;i:, S'+f ^ l 0 5* s Jgjsa$nri>4 
^U3>M2 0 2tCtt'>^y^ 1 0 5^WT-ft<, -> 

t'^io 5 trsm&eija-rsfeto© v^yv^^-^z 
ftCfflf, mi)S^A^-r-5i2«gfti:'T-«^$tii.!igl!jlHl 
BS* s iSB^tlT^?>o •> , Jn>»«2 0 2£l±3fc 

Saia^-B-SfeftOHjiJLl 0 3A s i6^e>tl-CV>5o b 
ttfct, S»?L1 0 3©^SEt«t t)i'UrJ>atR2 0 
2±(C|gllilB]IfS5:@BS"t"SfflM* S/ i>ft <ftSo ^ftttii 
ST>'G N D 5 'f >\iMW&tm^ tEiUi&tii&M < ft t) 
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[o 1 54] mmmmi i t«4«siB3te«H 
am*, mtf&<Dmmi oiz&z&rsyt&mm^is^ 

X, K»llB©IB«t:*»ftl*fc*, *>om©i£WiG 

[ o 1 5 5 ] m 5 o », mrnmm 1 1 fc*sa»iHi3te* 

MWimctt, > 'J 3 2 0 2 aHt3iW#SW 1 
OOU, ->'J3 2 0 2 ±fc»» e>n&BKllHl» io 
1 1 0 lm&f&SttBl 1 0 2 feiiTi^. 
[0 15 6] d<D«fii 1 1 0 2C», 1 0 5 4: 

v^f^Dl/VXiffil 0 2 fc©BBJ8IS^fe5^^— tf-4: 
LT So WS1 1 0 2»i, v^DV 

>Xlfi 1 0 2 Cttt? 6*l&»l&aMUJt 100 1^ 

u ia*bfti^atiii»-«»©«ifc«fflic»iK**vt 

U£„ c©J;-5t:a?li*«Dll0 0 lft»»«fit4:bT 

v^-sfci*, «si i o 2a»e>gM6i!fi&i 1 o ltc^ntai 

[0157] bfc* s -pT, £g%©j&i»i i©a»HjME* 20 
m?iz «tn«, > 'j 3 >»g 2 0 2 ±fc«*«{ft*0w& 

"TSEfc (ivbKbiGND^-f » SrlSttS'.&S* 5 ^ 

fcto, *>i>3>*K2 0 2±©b9>y^^*fis©si« 

©Emic3c*§#T-££o 32BJ3aS®!3Sl OOlliv 
b>X»£l 0 2©ja2*^#^>A'^^ 1 0 5©Btt@ 

ssi 101 zx-vmrnM* , i/un 2 0 2 ±ic 

E»bfc»^«fc DS*C'J>* <-f SC4:* s T-£So «fco 
T, iejEAx&GND^-f >*»H4:*'4£IB#«»* : F 
©^»)^^'J>^<-r-5C:4:A s T-#So 30 

[0158] *fc, ESS OCStfiUttWffc*^ 
Tfi, atyjamiKl 0 0 ljWS*Mi{4fc*4fc8>, £JK 
©ff£«l 1 0 (Dm 1 ^l8ii0!lT-|£BJ3 V>t > -f V 

9 1 0 SSHfflS-tirSCfciPTJSSo 

[0 15 9] IC, SfiitRl 0 0 lttOND5-f> 
4:bTffl^£*fttT'fc< , •>'J3>»R2 0 2±©iE«J 
GUftl 1 0 1 £*©«E£«$&-f Sfc&©«©^ >4; 

[0160] cn«i©^fli 1 2 ] mmmm i~nc 

SftfeSKlcttS'-v s»*105 EttT-fc < , J'-v 1 
0 5 (Cflffi^Win-f ££*!>© h7>^X*^>C:ftfc{§ 

*?S*A*-r?)EiS«'ot4:*T-«fiK^ni)|gi!)[HlgS* s S2 
I^ilSo — S, J/t? * 1 0 5tfJBdt3ft&&flt£ 
tt, ft£jI3®£-a-£>fc#>©mJi?Ll 0 3 jW&SSftT l"> 
So Itifot, Rffl?Ll 0 3©#:ffifc:J;!)Bl&IIHBS 

«siHi4i #m * t wmmtiifiM < * o ww* ©* at* 

& o 

[0 16 1] ^Ct, HSfc©B!§l 2C«affilH3feSEil 50 



ami, «wgB©E«fc:*ts*fiffe*, 

So 

[o 1 6 23 E5 li*, mnmmi 2Mk*tem>itit 
■*?©»tf*5*-r*#BiTj*»>, mmmmi ic« 

S£B8^fi?il^£ffl^«/&bfc^J£^b^So % 

[ 0 1 6 33 H5 lt:w-raiH]3feSEW*^t:*V^, > 
U 3 2 0 2 IBfCttffiStrii 12 0 1 6 ft 

t^So iaiamji 120114, a>as«2 o 2 ©is 

iaSBT-H^b&oSiiSGi (Vdd) tgi^nt^ 
So ;r ©fijgstji I20ifre>->'J3 >g*s 202, n 
■i mm 12021^11, lEiiiaiss 1101 izmmv 

{Jt$&£ftSo 

[0 1 6 43 052 JiigiblllgS 1101 (Dmp&mw&m 

■rmmm-c&Zo ms 2iz&\,^t&, ->'j3>afi2o 

2 4: bT nSIffi 1 2 0 3 ftfflv>, SlblBlB 110 14: 
bTCMOSy— h 1 2 0 6 , 1 2 0 8 A^&S^-f ^ 

^kuss^jb^t^So HI5 2 t{iiiR§©ffig:± 

iy-h^©*4^Lfco dT-tifSiStfCJl 1 2 0 1 4: 
bT , ->>;3 2 0 2 *®(C n§L<D^ffi,®*T%mig. 

(C H-tr>^bfeffit!(S : S:ffl^Tl>So 

[0 1 6 53 ffiffiifiJl 1 2 0 l)!P6ttil&^ftfc1l?i«BE 
»i, niSffil 2 0 3i:;U7'iil2O2S^LTp 
-mo s 1 2 0 6C«^tltV^c S 

fc, p-wellll2O7rt0n-mosh7>^ 
^ 1 2 0 814, Hifi©ff2fl§l ltJBiWbfc«t-5t:, «a 

110 1, v-f ^ a u>X*R 1 0 2 ±©j®M«mK 1 
0 0 1 ^LtGNDCil^JltUS. 120 
9, 12 1014^-Ma, 1 2 1 lfiCMOSy-h 
X*^S^*^bTV^So 

[0 16 61 ^ffliot, mmamni 2c«*fflia* 

o 2±©h^>^^^-?>f&©ie^t^ts* 5 -c^So ^ 
fc, ffiffiSiW 1201 tt-> u 3 >ats 202 gE^aic 

#ffi-fSfe«), ->'J3>I«2 0 2±lc|2iigbfc^-&<t 
t^>Ua>»&2 0 2©Jlffl*»e>Si'+s'^ 1 0 5©iE 
ttllUSSl 1 0 1 ^-ecBE^ffita^ii^K:^^ <1"Sd4: 
#T-#£o iot, iSffita^GND^-f >4lSia4:-rS 
3SIB3t«aB*?©»IMlF&'>«t <t^uttf1!l§, 
[01671 f£i£ta» 1201 ttm©mff v-f > 

4:b■rffl^^se^^-^:*«:< , i>'j3>»S2 0 2±©|g»j 
IB1 10 1 CS*tffi4«l&t 4 fc»©G N D 7 -f > 
4:b-C*ffiffl-rSd4:A s T-§So C©»&li, ->'J3> 
S4&2 0 2«:p^a«lCbT, n-we 1 UlCtftCp 
-mosF7>y^^i, pS*<S©4"t:n-mo s h 
7>^X*£{t®-fft«&^o 
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[0 16 8] M£, 0 5 lK*-r2»IBI3t*»l*^t?tt. 
v-f^DU>X«fil 0 2CGND7^ >£LX(DmW 
$fll 0 0 lfcf&tt-TfcSA*, iCCjl^KT*! 
SC£#-C£So 

[0 16 9] *«Jfc©»tBl 1 t«*ffll«3te*« 
SHMS^Tfc, 0 1 0£jjVt«fc-5fc3t!c©S'-\' 1 0 

-/^lO ££©#©f&OT£fT-53 
i:#T-£So cnCiO, — tt©^M3te«HI* : Ft:«fc 10 

-rsc £s» 

[0170] imtvmm 1 3] nmomm ifrs.11 

©WlllfciSVvCtt, i o 5wm$nt££fo± 

tt^T pJli^ tc^-T 5 3§51** S W 

ft-raS®***^^ £#H3]Si:&So 0"J*i£2 0/im 
©F^RST">*y#£f&tt<fc5 t bfcti^r, *#{£«£© 20 

5>um©JP.fr©->y nM-is^T 7 0 0 nm 
©$ftCD3fek:*t-r £ Sil^tt 2 4 % £ & £ o 
[0 17 1] -75, v-f^nv>X10 1C 
Wi¥frft{b£ft, W®?L1 0 3CiX*iifc*tt, * 

i43®t^fc&ot^^ y— >±©Mfe©:3> 

[0 17 2] *>+f * 1 0 5ffim$ntzgs&LKL 30 

tt~>+ 1 0 5£tt-t-&< , ->-*y* 1 0 5£SJE£ 

i-*stt&4re«j*stt*ttttia»i i 0 i* 5 i^£ft 
t^-5o -7?, mstcttitajLi o 3«?nto 

So Lfctf^-C, Wi?Ll 0 3©#£fc:<k!>iiM[H]»* 
SIt5B«fr'J>!6:<*l'. »C««taVQND5-f > 

So 

[0173] »S©^<i 1 3 CiRSffllHIJtelCSHR^tt, 

±, ^lW©{S;ai£0Sfc©-t-;&So -r&fo-fc, flifi© 
JgJB 13Ci5 SilHiafclWIFFtt , > * s> * fiWMZ ft 

fe*te£*ru ^^>y^* s i§we.ftfes©s^«©ffi«- 

j&#Ji£a$tt;fc*©-t-fcSo WT, ilOffilHftSEW*^ 
©«fi££ (g§llHJiS0>J) (f8 2f«J) Ca^T 

[0 17 4] (SSHUSffd) H5 3tt. »l*«S«t« 

^•r^jt^p»^ttt> ^>y=>>s*£2 o 2©kji?l 
i o 3 ^©as^-tc qrtttt&aa b*^s»wi 1 3 o 1 5c 
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#g£w-e>ft-t^So >&#Jii 3 o i*mizztiz& 

D , i®l^> 'J ^ >S« 2 0 2 £SS3S bfc °ttS7fc#HiI?l 
1 0 3J^A>£fllftS£££K<-c:i:a s -?:tSo 
T > 81t£ftSiIi&©3> b^x h*|Si±^*SCi:* J 
Tr^So 

[0175] fc43, ^8£#£i!RlKTS3lftJI©fcmi: b 
■Ctt, InAs, GaSb, InSb, PbS, PbT 
e, TeXf* (*) ^SSS)©IR-DIB, IR-DI 
A^ffiUSChfrT-i^So 

[0176] (%2mt&m) m5 m2nmmiz& 
^T^p^^si^^^t-*5^Ttt, is i nflS0y©2iftJi i 

3 0 1 lctt;LT , i»«tt©>&}fcJl*i&j£tnJf 1 3 0 2 # 
Ifttt&ftTl^S. C©»3teJMWS»iaJil 3 0 2ftffl^ 

rsfcv^aaican*., mmommi 2iz&2>Qmyt%. 

6ftfcffi«tnJil 2 0 1 (0 5 1#!S) © 

® #J 4 8 & S c J: # ~c % s o 

[0177] 2l7fcS*<£l£in» 1 3 0 2 tt, ->'Jn 

«2 o 2©raa£BT-0^b&i/'>«3S«& (vdd) tig 

^£ftTi5 D , K3fcJIJfcffiffiffiJB 1 3 0 2fr6S'U3> 
&K2 0 2, ;V7lil 2 0 2^^-bt, i&ffrlHSSl 

1 0 1 t«*tf««&*ft*. 

[0 17 8] Z(D&olZ, g2^09®gRM££MX?- 

c«tft«, ->yn>affi2 o 2±iznmmE.*m&?2> 

BKftKtfft^S^ftV^fcto. '>U3>36«2 0 2±© 

t- # So $fc, m>%mmmmm 1302 y =3 >s 

12 0 2«BS*ffit»J**ftTV^**:«), 

2 0 2©Jl?a* i f> : &^-W^ 1 0 5 ©iEi&HSS 1 10 1 
ST-©E^ffitn: ; S:i'y=i>a«2 0 2±CE^bfc*§-£ 

'i>&<f scittf-r-^So 

[0179] Sfc , jffi^«*ffiffiln;B 1 3 02!i, MM 
tE7>f >i:bTfflUS^ttT-^C< , ->y^>aS2 0 
2±©ei6llI8Sl 1 0 1 lcgElfeStiE£{>yS-r Sfcfe©G 
ND7-f>tl-C*ifflt5Itfr-C^5. 
[0180]**, )&7fc®*t<£ffitfUi 1 3 0 2 ©#*4© 
hbtii, InAs, GaSb, InSb, PbS, P 
b T e , T e l3{£ffitn;-fb©fcto©^Mt)4 H-t>^b 
£*>©-?>, ^JS#*4i:b-CAg, Au, Cd, Pb, C 
u, Pd, Pt, Sn, Zn, ^t»$b<«i, K<b^ 
ij3>i©ftttom>Al, Co, Cr, Fe, M 
g, Mo, Ni, Ta, Ti, V, W, ZrfSffl^S 
Cfctft-tSo 

[0181] ft*s, *iafi©«*i 3CflisffinftftM 
ss^t^tt), 01 ot^-r«t-5tr 3^©^^^^ 1 0 

5^-$fllCb, ti!£5l5*5®3©J;otM*S^Sfr^RG 
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v*> i o 5 ■c-enfticwist sfi®)t©wsff o c: 
[0182] [se«s©»j»i 4] *w©JB»2*»e) 1 1 

<IMt§ia*J:!J*S<-rS£i:fc*t>2'+** 1 0 5 

aa©i6]±£llsci:#-e#So < 

SfcifrHKl 1 0 1©WE-S>, '/tf* 105 fcttft-TS 
HSffifii (»JS?L 1 0 3F»3g|5©e) M©»«fc£©ISWI 

[0 183]«f, H»D»»1 4fc«affllH**« 
*^tt, 5/*v*C«<Wt3l***S < U «fc!><£V» 

<b, *>*y*©/&gSK©ta]±£lis*>©"£&s° 
mm (3s^sa«) ©^ynvats •= 

BIT, CCffilHJte**!*^©^!** (ffSlHSSEW) 

[0 18 4] («ixiiM) ms 5ti, mmvmmi 4 

©?g 1 sgMW^S^^W*^©*^^^ 0 
T-ifcSo H5 5CiJV^i' 1 J3>aS«2 0 2tt, HIS© 
j&»2"C«iflLfc£-5C»#tt©:tf7*S« 2 0 l±t 

SS20 2©nct*aiiiHMiK 1401 wMtsn-o^ 
*. coaw*«Ki 4 0 1 i±Rra*t:^^-cawc* 
5fc», «a?Li 0 3©aio^ ; &^tf^^^a«2 0 30 

1 k«>U 0 2©F^©^H(clS»S-i:* s ^^ 

So 

[0185] affi**K 1401 li»> y a 202 

0, <fc-=>TWi?Li 0 3ft8n<Dmtt>mnfcictji&o u 

fctfot, ^7^S«2 0 l±T-»jS?Ll 0 3tfUJl/ 
T^5»fl8*«K 14 0 1 ©H(i»M?L 1 0 3 f*)g|5©§ 

[0 18 6] Z<D£o*WmzS5UX, '>t-^105 
©2MU 0 5 a #»Wi*»6»WH=*ff 4C 
XJfeK 1 0 5 aliJKHL 1 0 3 |*]g|S©S£:©^©f§>»3l 

^s(n-*<, nmii o 3fc«autv^*aw#«iit 

14 0 1 ^©H©#tt5l^{c<J;o-C*«ii?Ll 0 31*335 
CftSBRlCJtifettl 0 5 a#gtt£>$>«3l*£«fc»3 3i!< 

©|6)± J *>*s>* \}i£©'hSHb, feSWiftiinflJE©® 

M£0S So 
[0 18 7] *fc, aqgOTKl 4 0 lfcfc#7*Sffi2 
0 lfflfflifl»t«*«EVddCS?«**i"C^4o -© 5 
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J;-5CaW*«Bll 4 0 1 ta?iBEVdd£roiD-r£ 
flifi&fc UTl^Sfetf), aW*«ffll 14 0 1 4tf-bTiMi) 
ISUB1 1 0 l£*®«m£{&S&-rs.i2:* 5 T-£So bfc 
S/'J3>«R2 0 2±tC*M«ff : £^-rSE 

<J3>*R2 0 2±©h7>^^^^4©K^©iSSt 

^fsfc^fc-escifctf-t-gso »H«WtBI 1 4 0 
lli^7^iS2 0 i±ffifcfg!tte>ft-t^Sfca>, S/'J 
3>S«2 0 2±tcE«ibfeJi^<t'5*f7^a«2 0 1 
©JBHfrfcaS'+s'* 1 0 5©ffi«Jia8Sl 1 o 1 *-e© 
KJ£»ta*i§A»£'J^ < -fSC So cnt<tt» 

Wlt'PtL < 1" S 3. £ So 

[0 18 8] (»2*«S«) H5 6tt, «KO»»l 4 

©!B2|IIK«K«Sffiia**W* : 3 l O*^**"*"** ia 
©JfJfBl 3T*^bfc<tdt, ->U3>S«2 0 2*a 

^ « * Ifl) ± ^ * * © T* S o 
[0 18 9] 0 5 6fc^*ffiH!3te*il* : F£S''^. K 

®?l i o 3 <D&n®fti~ir&wmmm 1 4 o 1 tfistt & 
n, ssi?li o 3©ttipj-^©^7xa«2 o i h^>y 

n>««2 0 2 fcffiMCtt*#JMHK«aW 1 4 0 2*s 
Stt&ivt^*. 1 4 0 2fcfc, #7* 

S4S2 0 1 Xtti' 'J 3 2 0 2 CDJBffl»"*«««tt 

(vdd) fc&^stiti^So ifetfot, 
m.tam i 4 o 2 *» & -> y a >*« 202, ;w rmm 1 
20 2^lt, ffi«jmss 1 1 0 icii#«i&sft 

■2) o 

[0190] ztz, mmmmmn 0 1 *>, ^^is 
2 0 1 xt±^> 'J a >s« 202 comm^-cmmm®. ( v 

dd) tg^^ixT^So LfctfoT, »77»fil2 
0 2±fW®?Ll 0 3{c^ffiLT^SE»MiI?Ll 0 3 
F*3gB©Si:ID*{4tC*So d©«ta«t«fiEt*5V^T, > 
t ,^105 ©JS3t« 1 0 5 a.&mtfMfr l bfflVlWi£& 
fTTS^t, 3S3t«l 0 5 attSS?Ll 0 3l*ia5©Sh 

©w©^«Bi*^WT-^< , sa?Li 03csmut^ 
saB^#ssii 4 o i *:©iHo»«9i*t*^"ct»Ra 
?li o 3rtgp©st5it^*e>nso LtzV^x, mt> 

) &Htt*K&*IRfcjSSJtelR 1 0 5 ai^SWftftmSI** 

[0191] tfc, mtftmmi&t&inM 1 4 0 2ii^7^ 

»£2 0 l<Dli«±iSt:#«E-r*fe»» ^U3>at«2 

0 2 ±iz®n bfca^ J; 0 x»s 2 0 1 ©jBizz^e. 

y^\0 5 ©KDjiniSS 110 1 *T-©E$9»etS 
SjWc/Jn£ < -f Sd t^T-t So Ctvlcit), iSlSftx^ 

0 <-rsci:* s T-#£o 
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[0192] sic, itiijLi o 3©an£»t*e>ftfca 
wmmm uoi tis*s*ffiJ£tt* 1402 £-asfi 

[0 19 3] Jgl±BMI§L;fclII5 5;ftTFBI5 6CijVmi 
SVI 2 *MS«|©ffllB**SI*^"Ctt. v-f * D U >X 
S«l 0 2tGND7-f >fcbT©aBJ13J®Kl 0 0 1 

(3S«©7BJB 1 0 #JH) ^KtffeitT^S**, WCCft 

ttJH 1 4 0 1 Xttj&ftS HHSffitiiJI 1 4 0 2 ft^UT5/ 
ij 3 >»£2 0 2 ±©ig«J0K 110 1 c«»*tti&-f 
*i:v^«Wii:bfc<T*, ->i-y* l o 5^t>g:*lr- 
^•©lp]± J ^©/j^-ftSVSiflntlffi©®*** 

[0 1 9 4] #HS6©Jfc*§l 4t«SffllB*«H 
Smswt*, HI 0C5«-r«fc-5fc:3*jE©$''*y* 1 0 

B©=JB6fc4MPPbfcJte*.*Jt-f i.ci:(cif), #^>* 

i o 5-c j fn-enc*ftB-r*s©jte©ft | JP*fi : '5^ 

[0195] [£«©»» 1 5 ] HlfS©^ 2 b 
fcj;-5t:, ffllB*tW**K:/SO**«i:bTtt, Si 

^©^#{fc*mT- -c # -c v% a #j83tettat« t # 5 * ^© 

»>y=i>i:*7X©iait«E*BJlrab, 3 0 o°Cfl*(r 
-e*sfc«>, *3H**f£©*Ii> 8P%S"*f * 1 0 5*s 
«fc f3 5S«^nt b$o c h* s fe^o 

[0 19 6] 1 0 5#JfcJ5fc£ft£#i§3te 

yf^lO 5 7cttT*& < , 
5 (cwmseiiQ-r §£#>© b 5 > £ -^CWClf-^, 

0 IVMW.ZtiZo -15, 1 0 Sifim&LZtiZ 

MStit^S. bfc#-=>T, «jI?L1 0 3©#ffiCt 

i)CH)[aei 1 0 1 zimft&Mfatmm? z^&'p 
[01973 ^--e, nm<DW>m 1 5 cffisgHftgn 
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< , ^MftgUfSiP £BH%Tf# £ft?>Mtl©fflK ■ H« 

fc-fr, H£«im^X«GNDIE^©IB^ffiin£ffi< Ufc 
^©T-feSo 

[0198]H57tt, mMt<Dfm 1 5 

mm^m^^tmmm-c^o a 5 7 t^-rffiia* 

tt*K"Cfc ; 5 s > , J3>S*£2 0 2&, fiffiSiS 1 5 0 1 

^^•b-ca^siST-fe?)^7^s«2 o ltcs^^n 

Tl^S. fiffifitil 1 5 0 ltt, nS!©^tt**je«flEC 
K — fc?> y-LT<«tfeffiti-Cife , y'J3 >ffi£ 2 
0 2©HfflgPT-ia^b*V^^SI4 (Vdd) 

tix^Zo zox&mmi 5 o i^f>>- , j3>s«2 o 

2 , M-f T*S 1 2 0 24^bT, SBtttHeS HOlt 

iwMsns. **, mmmi 5 o i»&iBni§i 

BSl 1 0 lfc«»Stt*&f S*W*C-3^Ttt*lK©JB* 
[0 19 9] £©<£?£, mMDV&mi 5©2IIM££fl 

*^K.kntt. ->'j3>iS2 o 2±c«*«m*{M& 

T£I2)&£a£tt3!&g* s &^fcto, 'J 3 2 0 2 
±© h9>y**^©E*©B«fcifct8*#&**£ 

h*sT-ts. •(sautsi 5 o ittj/y3>«2 

0 2IB±Bi:#4t5fc«>> y'j3ySS2 0 2±t: 

em tfc^i t) y 3 2 o 2 <Dnmtf>t>&is* 

^^©®ttlllS*-C©iESIJ£fe f i*a* s t:'J>^<-ri)3i: 
[0 2 0 0] Sfc, 5tf^^a«2 0 1 hv-'Jn>S«2 

0 2i:{±, Bjjfibfc«t^t»^©3fi*. tgrnrntp^m-b 

i:-©afi*^H®tg-&!cJ;DS-&$tiS^* s #^o n 
SlS'&tt ,3 0 0 °C©^H^-e y'j3>*S2 0 2i:^ 
7 Xlt 2 0 1 is 'J 3 1 k Vfig©mJE£ 

gittJbTfftoix*- c©i:#, lkVfflgfECtGy 
i;3>I«2 0 2±©tSE&a j 5£ig£*i3CfcA s fc ; 5o ^ 
ni±->';a>S«2 0 2±©[H]!f&£^b-tSffi£EPflnf 

[0 2 0 1] HSE©jeS 1 5 ©SRHft&SHfB? ttt, ffi 
1&tnJ§l 5 0 lftS^'j3>a&E2 0 2©->*f* 1 0 5 

ii5oi tjj?xm$.2 o i t©imt:as«E*Bi4p-r 
^5>smff*EPSn-rs£>s* s ^< , iii^cnty 

U=i>atS2 0 2±©0&* s ®*g£:tl'3£i:£Efilt'r£ 
CiiAs-r-^So 1 5 0 2fcMg-&fl3W£^bTl> 

50 [0 2 0 2] g-fc, te®m«l 5 0 l{±SaS*ffi7-f> 
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i:LTJBO-5;/cttT-&< , i/ V ^ >Slfc 2 0 2 ±©«» 
- 0B1 1 0 lfc8ttl*{ft*«l&-r*fc«>©GND5>r > 

i Sfi2 0 2^pSCl/T, n-wel HC+tCp-m 
osh7>^S, pSSfiOttn-mosh^V 
S?***fl!»-rftKJfc^ (H5 2#JH) o 
[0 2 0 3] H 5 7 iCw-r^BJteaJBJIS^C^W^ttt, 
v-f #nu>Zmmi 0 2tGND5'f >4:bTai8* 
1M100 l jWtttt&Jvti^SiP, iRft:c:n* s M<T'fe 
±B»**»S£i:* s -CS*. *fc, filSJnSl 50 1 10 
*^UT*>U=J>afcR2 0 2 ±©SSK)Ih]E§ 1 10 1t* 

m * t) a ± k t * a as * » * 3 1 # -e s a c t » v > a $ 

[0 2 0 4] £fc , ->'Ja >HtRfctta£ftS#»3tett 

i: *r 5- * mm c n 3 a&tt«* k ©«-&«* , 
»«»£©<«!. msutammsmm* mmim^mm 

t0 2 0 5]SC, * * tiWmt!tiZimft&Mfii 20 
kbt, S i CDffe, Ge, Cfck*©^**:, Ga, A 
s, In, P, Al«A^M^tl5ft^»ft (G 
aAs, GaP, GalnAsP, InPf) , Zn, 
Te, S, Se, CdlZlZfrZmi&ZtlZtt.&yi^&i* 

(ZnSe, CdS, CdTe§) f Sffl^5Ci:A ! T- 

(00x123 -n><7 (tt) CD7 7 4 0, 7 0 7 0) , fi 

[0206] &4o, ^nmcomm 1 5 icffi&2nft£« 

m?&^-Cb, H 1 0 t^-T«t^lc3«tCD'>^ v$ 1 0 30 
5<fe-ffllcL, t£3l5j£W3©«fc5KJ?&3£!g;^RG 
B©HISKfetc#Pb;fc7fc£Aj}-f 3<Ii:£<fc9, 

1 0 5-z*ti?ti\ztti&i-z&<Dyt(Dftm : &?r5 z 

[0207] [£tt(z>j&jB 1 6 ] mmcomm 1 1 1 
®^(C*5^T(±, 1 0 5 Srigaft-rsisiiiiniss 

ij3>?ffl«ftw©st (*ig#s«) jwb^&*i 40 
-5. kc£#, -«tiMHttf»tt^«»»K:lt^rql 
«Jtefc:**-rsa«Wsjt«S^o *ftfc:Jp**©i5^*29#ffl& 

k&3<> mz.lX2 0 umCDrnffi-Zisv v9&mi£5£ 
Lfc»£, ^{*»£©J*<fr£5>um*Ifi{;:b&Okm 
miUtBl&t Z> - k * S T- £ & C * A« , 5 ,u m©ff #© -> 'J 
3>t*3UT 7 0 0 nm©«fi©^t:^f1-i)a3S*l±2 
4%lC&£><, 

[0208] v-f *Db>X 1 0 1 C«t»)ft3tea8 

^tt¥tT3te{b3ft, SiiJLl 0 3tCa9A^nt*tt, ^ 50 
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©-&#i|i##g«£MI}£ft3£k#;fcS<> *3J#S 
«©a^* J flU3itibfefiiT-S)S^, C«D3ttt*»fMt 
ffi£ai®bjlftk&^TX* >J — >±©Hflfc©n> h7 

[0 2 0 9] 1 0 SWmZIXtz&WLX. 

1 0 5£ttT-&< , 1 0 5Cftffi£ 

-15, S«fc«±Wi?ll 0 3«?nTU2!. bfc# 
oT, WiJLl 0 3©#££«fc')IKi!)[I]B§£iBS-r£ffi 
So !8£miS&tfGND5-f VttE^l* 5 
«^ kSE^ffi^S < * t) K»fls©KBK:&3. 
[0210]gt, *H©»JB2-CKWU*:J;^ t, £ 

£bUt§£A s ifc£o C©£o 

ag-e*a*ttai« k»3tett*« t 

5. c©lg^©^?Si:b-t»i*#^, «Ci")3>i:* 
9*©IHC«E*BJ;!)nb, 3 0 0°CS«tcfvb-CS^S 
fJM*fe&S»ffi»-&* , #W , &i'iS. kC5* s , M&8 

**n*as«©»s, ip*,->^^^* s )f^^nTus*® 

i^-V ^^ASffiV>«JE©i*;i/^-t«t D^^tlT bS 
o^kA s &So 

[0211] nmvWMl 6fc«S3SBI**ll 

^^t±, ^F^^^*^S:fflV^fe^§I^M7 r ^■^7•^^'© 
■H©|ql±*ia0, *5MOlf2MS«i:^7^f 

HlBAs^^ttSClk^^b, S(c{±«?lXiiGND 
lB^©IEl^ffifi ! G : &ffi< bfc*»©Tf*4o -Tft*J%, 
©3BJB1 6t:«5^MiI?li, »*tt*«k#» 
^»«©KtJS7teJB*l6ttfet)©t-*So WT, CI© 

[0212] (mi HaSW SS£©»ffi 2 T-mW bfc J; 

ffit©2g^i;-ri)Ci:A s a*bv^ *HJE©Jf^l 

ectfassmjfcfcWJK^tt, *Sf6©)f^2tc^s^F^ 

bfct>©-C-fe2.c bfcASoT, ^S£©Jf$^ 2 JRtF 1 3t 

[0213] 5 9 at, nmmm 1 e ©as 1 xnmt: 

^ 1 0 5AMtSa^tLT^S#a3fetSS*5T-$)S^'Jrj> 
Sffi2 0 2Ji, »*I 16 0 1*^) lT2AttIfit-fc 

5^7xifi2 o i t^g-&$n■rv^s„ jsjtjg 1 6 o 1 

\t, if7 ^Sffi 2 0 1 h •> U 3 >lffi 2 0 2 h©riffe 
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, ->'J3 >St5 2 0 2 iCjeritSflfcHaJl 1 0 3 CD 
[0 2 14] Z(D£5lzm%,mi 6 0 UtttfJikC 

«fc u , *^-> y ^ >atR 202 *aa ufcqis^^jia 
.tot, ffliajteajw^/pfeaw^ftsmftonvh^ 
[0215] Rra3te*i»iR-r**3teJi leoic 

fit, InAs, GaSb, InSb, PbS, PbT 

e, TeXtt (tt) ISSCIR-DIB, IR-DI 10 

[0216] ->'J3 >*& 2 0 2 k <0#»Jtet£SIR 
kLTtt, Si ©fife, Ge, C ft tfUMiG 

a, As, In, P, AlKZiPbMl&ZtlZit&m* 
ift;(GaAs, GaP, GalnAsP, I nP 

m) , *l%ttZn, Te, S, Se, Cd«e£j&»S>«j« 
£iia*b-&tt**K* (ZnSe, CdS, CdTeS) 
*©*mfeJ8^ 3 C k #T- » So 
[0 2 17] *&, ^J7XlS2 0 1 i:bT©S^a 
StLtli, *<i7^-f^7X (m*.ti3--> 20 
^ (tt) ©7 7 4 0, 7 0 7 0) , 7 X, V- 

fTX 5 X *©*m H 6 3 k *JT* # 5 o 

[0218] (»2suts«'j) 0 6 ott, mm<Dmmi e 
©$s 2 mttKff s&m*M*?®ttrtft9?*trtH 

tf*4o *2ltlKM©2RMH£M(?-Ctt. XMKDiBJB 

1 1201 (bis i#jrd *mm 

b, IB 1 HME0iJ©j&ftJl 16 0 1 CftitT*«ttffl** 
JMH&ffiffiJi 1 6 0 2 k LTU*. 

[0219] ^(Dm%mm.&mm 16021*. ->'j3 

>S«2 0 2©ffi&a$T!l2^bfc^«©«tiL (Vdd) 30 
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I 6 0 2i>?>->'J3 >S« 2 0 2, ; W 7®® 1202 
£?>LT, SttHIKl 1 0 1 £mR#tttt$ft£. CO 

«tttt«iMiy«:t^». ->U3>S«2 0 2±©h7 
> 3> X * ^>flfc©iB«l©B« t*tS*i*fc* 3 -3 k if* * 
5. Jf;, Ji^Jf 3Hg«3nJB 1 6 0 2 tt 'J n >S« 2 

o 2<o«ffl^iBt:#aE'ra<o-e, ~>un>a«2 0 2© 

ISfrftfi'tf* 1 0 5©iM6@E81 1 0 1 £T*©iB 
tttttt*. ^>'J=J>a«2 0 2±(ci2^bfe«^J;f)ii 

1E7^ >SBHk**ffiM#*HJ*F©IMttf***& 

[0 2 2 0] MXJMHBStftJI 1 6 0 2 

E5-f>J:UTfflV^j!£t)"C4<, ^U3>»I52 0 2 
±©KifrlIIISl 1 0 lfc»Jfe«ffi*ttl&-r5fc«>fflGN 

[0 2 2 1] jt^SJgffiJSlnW 1 6 0 2 ©M#4k LT 
{±, InAs, GaSb, InSb, PbS, PbT 
e , T e CffiffiSWbOfeS)©^**^* K— K>f Lfcfc 
©, ^JSW^-Cfe-SAg, Au, Cd, Pb, Cu, P 
d, Pt, Sn, Zn, »Cff £ L < 14, Hfls^U=i> 
k©^5»tt©£HS Al, Co, Cr, Fe, Mg, M 
o, Ni, Ta, Ti, V, W, Z r3?£ffl^£ 3 k# 

[0 2 2 2] 3t7feJi»gJ£tn:» 1 6 0 2 fct#»Jte 

[0 2 2 3] 
[«2] 
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40 



Sn/Pb V;i>y- 


Sn/Pb 




PMn 




Pb/Ag 




Pb/Sb 




PWln/Ag 




Pb/Ag/Sb 




Pb/ln/Sb 




Pta/Sji/Sta 


sn s^&y^y- 


Sn/Sb 




Sn/Ag 




Sn/Au 




Sn/Pb/Cu 




In/Sn 




In/As 




In/Pb 




In/Ag/Pb 


Bi &^-^VJuy— 


Bi/Sn 




Bi/Sn/Pb 




Bi/Sn/Cd 




4-24' Ulll tit 




Au 




Ail/Si 




Au/Ge 




A\i/Sn 




Au/In 




AWSb 




Au/Gu 




Au/Pb 




Au/Cu 




Al/Si 




Zn/Ge/Al 




Zn/Ge 




ZnMl 




Zn/Ag/Ge 




Zn/Sb 
Zn 



[0 2 2 4] >ffi#Jg3H£i&SiJS 1 6 0 2 
->'J3>M2 0 2 £JJ^xm&2 0 1 

si^ji*<£ffijn;ji 1602 *mmt isxmytm 
mm&m.mi 6 o 2i:^7xs«s2 o i^(c««jesep 

2«]-f 3d hAST-§£fc», »>U=J>S«2 o 2±.\z^m 
^ftfclH]S§t:S«ff?:5IiPrS^* s %<*S (115 8 
#{1) » Ltz&iX, #^xffl£2 0 lfc*>'J=i>»K 
2 0 2 fc*»«lfi?#-r*l»t:, •>')3>Sfi2 0 2±© 30 

mmwmztiz a t wptt < & s #® * »> * j iri± f 

[0 2 2 5] 115 9#OT2I6 Otc^-T^ 1MI 

Stfil 0 2£GND^ >fcUT©aW*«ill o o 1 

ax ^ s *s , &izz.ti&m<xi> ±%z$hmzm 
[0226] &tz, *mt<Djm 1 5 tekz&wft&m 

JR?£tvC6, HI 0{c^-r<tdlc3*5(©^^^^ 1 0 

ft*?£ffi3©«fcdl;:Jlfc££lfiA : >?>RG 40 
B©HJIfe£#PL;fc3te£Alfr 3 C ^>-\> 
'^10 5T-^ft^*lC#/fot-3£©#©$iJffl£*T-5C 

t>, 7;i/*7-«^ASqT#g^S^7 : 'f XT-^-i'SrllJl 
-f 3d hAST-£3o 
[0 2 2 7] 

[aw©**] u±mm Ltd j; a £*ftqi!0gn%*a 

(I»*JM1) cttiJi, 3te£ft3fc-f 3U>Xfc, U> 



tit±£B»lElB*SKtt- -5 & tt>©* i-* 3 i 

t; ast* g , i*> t <t * * * mmm^mm t-.fr 

d-i:AST*^i,o LfcASoT, «tt)1B*«sxgt:J;»)« 
£AST-£3o *LT£©£IIB#*PI3*FCJ;fttt, 
T-£3«> 

[0 2 2 8] *%Q|eDSm%^R9R? 

2) £<fcft<£, W«JS 1 BB«©^H^IIS^(c4bH^ 
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